ABSTRACT: Rapid growth of the world's population is recent. World food production has increased in close proportion. No one can say when or in what fashion population growth will end; whether by our deliberate choice, or by catastrophe, or by some limit of the Earth.
RETROSPECT AND RECOLLECTION
We live in an age of change. At times it seems that accelerating changes may have no limits or, alternatively, that we approach some condition where growth is unmanageable and everything collapses. It was not always thus. Far more representative of human history and, even more, of biological history, is the situation where, symbolically, the world (if not the village) into which a man was born differed imperceptibly from that from which he died.
POPULATION AND ENVlRONMENT
Ler me suggest some examples: 1. My maternal grandfather, whom I knew weil, was born a few weeks before John Muir, in 1838, a century and a half ago, into a world of one billion human beings.' He outlived Muir by a dozen years, dying shortly before my graduation from college in 1929 in a world of two billion people. When I gave up chemistry for geography in 1961, the world's population was three billion. When they retired me from active teaching in 1975, it had reached four billion. A year or two ago the number reached five billion, three billion in East and South Asia from Korea and Indonesia to Turkey, one billion in Africa and Latin America, and one billion in Russia, Europe and Anglo-America.
I doubt if my grandfather ever heard any serious mention of the issue of world population growth, 77% in his lifetime. But he knew of change: he was born just behind the frontier in Indiana in a still forested land where travel was on foot, horseback or, rarely, by canalboat or stagecoach. He lived to be familiar with interurban car and railroad travel, to see, now a century gone, the end of the frontier. He was accustomed to automobiles but not to thinking of them as a utilitarian household tool. He knew of airplanes but never flew. He must have known of the growth of the American population: it was seven-fold, from 16 to 120 million in his lifetime. Finally, while not a farmer, he was involved with farming. Figure 1 is titled, "Oats harvest, break for dinner, 1905." The Iocation is northwestern Indiana, a hundred miles south of Chicago. Forty-four people, by my count, appear in the photograph; thirty of them Iook as if they might have been farm labor. The others, women and small children, were providing meals or learning about all of these things. The one elderly man, he is to the left, is my grandfather, then aged 67. He Iooks older by our standards; life was not as easy as for us. In Figure 2 (the focus is not as good), we see the steam engine, mobile but barely so, providing power by leather belting to a thresher fed by hand from horse-drawn wagons. Fourteen men and at least eight horses are visible. The wagons are coming in from the field Ioaded with oats; a great pile of straw and chaff is in the background. ~Values used in tflis paper for historic world human populations are taken either directly or by linear interpolation from Bennett (1954, p. 9) , whose values stem from the classical inquiries of Carr-Saunders, of Beloch, and of Willcox. Data for more recent world, American, and American farm populations, for American farm animal populations, for petroleum production, and for foreign trade come from either Statistical Office of the United Nations (variously from 1948 to 1972), or U. S. Department of Commerce (1975) , or U. S. Bureau of the Census (variously from 1947 to 1989). Data for crop acreage, production, exports and fertilizer usage, come from the above or from U. S. Department of Agriculture (variously from 1963 to 1988) .
